Infection prevention practices and control are critical activities that influence the quality of health care services.
Introduction and Literature Review
Hospital acquired infections (HAIs)/nosocomial infections pose a real and serious threat to both the patients and health care workers. Common pathogens may easily be transmitted through health care workers' hands, equipment, supplies and unhygienic practices. Adherence to infection prevention and control guidelines is critical to improving the quality of hospital care based on their efficacy in reducing the occurrence of infections that compromise patients' outcomes [1] . However, it was uncertain how well the health care workers at level four hospitals in Kenya adhered to infection control and prevention practices.
Inadequate infection prevention and control in hospitals was shown to have a number of consequences. These included increased bed occupancy and a strain on drugs and other scarce hospital resources. Lack of adherence to infection control leads to drugs resistance by micro-organism, lengthens time spent by admitted patients in the hospital. Further this translates into high costs to the hospital and the patient as well as increased social suffering for the patient and family [2] .
A significant proportion of in-patient care activities are done by nurses who comprise majority workers in the health care facilities. These activities include administering Reinforced Epoxy Composites parenteral medications, cleaning, hygiene, feeding, handling of patients' beddings, dressing of wounds and giving medications [3] . Therefore, they are constantly exposed to Health Care Acquired Infections (HCAI) such as Tuberculosis, Human Immune Virus and Acquired Immune Deficiency Syndrome (HIV/AIDS), Hepatitis B, diverse bacterial infections among others. Strict adherence to infection prevention protocol is critical to avoiding spread of infection among hospitalized patients and health care workers.
The standard guidelines for infection prevention include good hand hygiene, universal blood and blood fluids precautions, cleansing and disinfection, sterilization of equipment/instruments, surfaces decontamination, correct use of disinfectants, aseptic techniques, safe disposal of wastes, sharps, handling soiled linen and patient isolation [4] . Other measures that have been incorporated into CDC guidelines include personal health & safety education, placement evaluation, immunization programs such as screening for hepatitis B and C, management of health care worker's illnesses and exposure as well as post exposure prophylaxis [4] .
A variety of challenges face infection prevention and control in healthcare institutions. This was evidenced by the disparity in knowledge, attitudes, practice and compliance by health care workers [5, and [2] . Studies had shown that poor decontamination of instruments and ineffective infection prevention practices and control often led to outbreaks of nosocomial infections [6; 7] . Therefore, the study was important to establish whether there were any gaps in compliance with infection prevention in order to take corrective interventions by the hospital administration.
Problem Statement
Nosocomial infections often occur in hospitalized patients due to gaps in infection prevention and control practices irrespective of the types of institution. Studies have shown that the incidence of hospital acquired infections vary between 6-15% in all patient admissions [8] . In Kenya, serious concerns have been raised on infection prevention practices among health care workers due to lack of regular updates on current infection prevention practices. Studies have shown poor decontamination of instruments and ineffective infection prevention practices often lead to outbreaks of nosocomial infections [6;7] .
Lack of compliance with infection prevention and control among health care workers has a number of consequences including increased bed occupancy and straining the scarce hospital resources. Furthermore, nosocomial infections present a serious cause for concern due to attendant morbidity and potential mortality. Therefore, preventing nosocomial infections among hospitalized patients is of critical importance for all health care workers. The study aimed at evaluating compliance with infection prevention and control practices among health care workers at a level four hospital in Kenya.
Study Objectives
The objectives of the study were to:-1. Identify existing infection prevention and control policy guidelines 2. Evaluate the implementation of infection prevention and control measures 3. Identify the barriers to compliance with infection prevention and control measures
Research Methodology
The study used a cross-sectional descriptive design. Data collection methods included questionnaire, record review and focus group discussion. The questionnaire was developed by the researchers and was self-administered.
The sample comprised 168 respondents who included nurses, clinical officers, laboratory technologists and cleaners. Purposive sampling was used to select the health care workers who participated in the study.
Record review was done for patients' admission records of months of May and September 2010 which were randomly selected. Consequently, systematic random sampling was used to select every 10 th patient record from 1,500 admission records during the two months. One hundred and fifty (150) files were sampled and analyzed for recorded nonsocial infections.
Focus Group discussion members were purposively selected and represented medicine, surgery and maternity departments of the hospital.
Data collected was coded verified and cleaned to eliminate any errors. Data was then analyzed by the Statistical Package for Social Sciences (SPSS-version 17)
Results
All 168 respondents who participated in the study returned the questionnaire and which was a response rate of 100 %.
The highest proportion of respondents were nurses comprising 40.5% followed by clinicians (19.6 %), support staff (17.9%), casual workers (13.7%), and laboratory staff (8.3%).
Written IPPC Policy Guidelines at the Hospital
Most (96.6%) of the nurses agreed that there were written IPPC policy guidelines in the hospital wards as well as 80% of support staff, 73.9% of casual workers, 71.4% of clinicians, and 64.2% of laboratory staff.
Awareness of Types of IPPC Policy Guidelines at the Hospital
Majority of the respondents were aware of hand washing policy guidelines. 
Knowledge on the IPPC Policy Guidelines
Majority of respondents agreed that IPPC policy guidelines were available in their departments/units. These were 86.8% of nurses, 82.6% of casual workers, 60% of clinicians, 57.1% of laboratory staff and 54.3% of support staff.
As shown in Figure 1 , there was an established IPPC committee at the hospital.
Nevertheless, 60.9% of casual workers, 55.6% of nurses, 37.1% of support staff, 28.6% of laboratory staff, 20% of clinicians agreed that IPPC committee was not active. Furthermore, 64.3% of laboratory staff, 61.8% nurses, 52.2% casual workers and 42.9% of clinicians and support staff indicated that the existing IPPC policy guidelines were adequately implemented. 
Compliance with Infection Prevention and Control
Hand hygiene was frequently done using with soap and water or antiseptic solution. This was confirmed by 91.3% of casual workers, 75% of nurses, 71.4% laboratory staff as well as support staff and 57.1% of clinicians.
Majority of HCWs agreed they cleaned their hands with sodium hypochlorite solution rather than 70% ethanol solution. These were 94.7% of nurses, 74.3% clinicians, 73% of casuals, 21.4% of laboratory staff, and 5.7% of support staff. While hand hygiene was practiced by HCWs, not everyone washed hands after removing gloves. According to focus group discussion, hand hygiene products commonly used were bar soap and toilet soap under running water though these were not always available.
Use of Gloves and Protective Gear
As shown in Figure 2 , majority of the respondents used gloves and other protective gear when carrying out procedures and handling patients. These included 95.7% of casual workers, 91.2% of nurses, 78.6% of clinicians, 78% of laboratory staff and 74.3% of support staff. Protective gear such as face mask and plastic eye glasses were inconsistently used by HCWs as shown as by 71.4% of laboratory staff, 69.4% casual workers, 55.9% of nurses, 46.7% of support staff and 46.4% of clinicians during provision of patient care. 
Decontamination Procedures
Majority of the HCWs stated that decontamination of equipment /instruments was done. These were 91.3% of casual workers, 88.2% of nurses, 78.2% of laboratory staff as well as clinicians, and 75.7% of support staff. Jik® solution was used to decontaminate equipment/ instruments. Focus group discussion responded that decontamination of instruments was carried out though with less than adequate number of buckets.
Incidence of Nosocomial Infection
From the 150 patients' files that were reviewed, a total of 10 nosocomial infection incidents accounted for 6.7% incidence at the hospital.
Barriers to Compliance with Infection Prevention and Control
Majority of the respondents indicated that here were adequate resources for IPPC implementation. These included 89.5% of nurses and 71.4% of laboratory staff who stated that gloves were available and they were being used affectively. Similarly, 68.6% of support staff and 60.9% of casual workers stated that gowns were adequate and they were being used effectively. Sixty three point nine percent (63.9%) of clinicians and 60.9% of casuals who rated the lowest agreed that there were adequate face masks. Sixty nine point six percent (69.6%) of clinicians and 34.4% nurses agreed that there were adequate boots. Eighty percent (80%) of the respondents agreed that there were adequate theatre gowns.
Water Shortage
Eighty six point eight percent (86.8%) 27.9% of nurses, (42.9%) of support staff as well as laboratory, 35.2% of clinicians and 34.8% of casual workers indicated that there was frequent water shortage in the hospital. Sixty seven point one (67.1%) of laboratory staff, 43.5% of casual workers and 38.2% of nurses stated that the sinks did not always have running tap water. The water supply was obtained from the municipal water services. However, alternative sources were the borehole and rainwater were unreliable.
Barrier Nursing Technique
The respondents indicated that barrier nursing technique was practiced for highly infectious diseases including isolation. These were 60% of support staff, 46.4% of clinicians, 44.1% of nurses, 42.9% of laboratory staff and 39.1% of casual workers. For barrier nursing, there was use of protective gear to prevent transmission of disease of diseases such as yellow fever, hepatitis B, and measles.
Discussion
The results showed that most (98.7%) of HCWs were aware of various policy guidelines. The high levels of awareness among HCWs at the hospital were likely to support implementation of the policy guidelines. Nurses seemed to be most aware of all elements of standard procedures. This could be explained by the fact that they were constantly in contact with patients and took more selfpreventive precautions compared to other health workers. The standards and guidelines were expected to protect and improve health care by enhancing the quality of care in the health care settings [9] .
While the Infection Prevention and Control Committee existed at the hospital but it was found to be inactive. Among the possible reasons for its inactivity was the perception of the HCWs and hospital administration that IPPC committee's role was limited to formulation of policies. This apparent misunderstanding of the role of the IPPC committee potentially led to inadequate support and ultimately poor performance. The IPPC committee plays a key role in monitoring and evaluation feedback and training of HCWs. It is desirable for the hospital management to support the IPPC committee with adequate resources and re-activate it. A fully functional IPPC committee provides a forum for multidisciplinary input, cooperation and information sharing. The committee should act as a liaison between departments responsible for patient care and support department [10] .
Hand washing among HCWs at the Hospital was average especially among nurses and clinicians who handled different patients frequently. Surprisingly, only 57% of clinicians washed hands compared to 91% casual workers. This may be due to attitude which should be addressed by regular updates by continuing education. Preferably, the compliance should be highest among nurses, clinicians and laboratory staff who spend most of their time with the patients and supervise others on implementation of IPPC policies. It may be helpful if hand sanitizers were placed strategically in the corridors leading to the hospital wards. This encourages both workers and visitors to sanitize their hands, thus limiting the chances of spreading of infection.
Hand washing is a major component of standard precautions and one of most effective methods of preventing transmission of pathogens associated with hospital care [11; 12] . The finding of the study concurs with [11; 13] who observed that hand washing was done appropriately only in 57% of occasions. This was lower than the rates of selfreported hand washing practices in which 86% of nurses indicated they washed their hands regularly. The proportion of nurses washing hands between tasks was 15.5% and between patients was at 20% implying a potentially high risk of cross infection. The role of hand washing in the spread of infections cannot be underestimated since the practice is still inadequate in many countries and health care settings. A related study in the Democratic Republic of Congo found the rate of hand washing among nurses was 9% and that the most experienced HCWs practiced hand washing the least which may be attributed to resistance to change.
While there were challenges to infection prevention implementation, the occurrence of nosocomial infection was 6.7%. This is comparable to a study by [8] who found that the rate of hospital acquired infections varied between 6-15% of all hospital admissions. Among factors that could contribute to cross infection are lack of IPPC committee and surveillance team to provide strategy, feedback and continuing education. Standard precaution is the personal practice of using barriers; so that there is no contact with any body fluids, such as blood, secretions, regardless of whether or not the clinicians is able to see blood, non-intact skin or mucus membranes [7] . However, gaps noted by this study were poor documentation and incomplete patient information in the records. The hospital administration needed to develop a method for clinical audit to reduce the gaps to enhance proper documentation and record keeping.
Overall compliance level to IPPC seemed to be average with a mean score of 60.8% for the hospital. Adequately implemented IPPC policy guidelines were hand washing, decontamination, sterilization (autoclaving), and waste management. Inadequately implemented IPPC policy guidelines were high level disinfection, standard procedure and house-keeping.
The findings showed water shortage in the hospital at the time of the study. To the contrary, a health facility should have adequate supply of safe water for all health activities [10] . Water shortage is an issue requiring urgent attention. Shortage of water hinders service delivery and reduces compliance with IPPC with serious consequences to the patients, health workers and the environment. It is critically important for the hospital to urgently identify an alternative and reliable supply of water to the institution.
Barrier nursing was found to be deficient and seemed to be given inadequate attention. Inadequate use of barrier nursing poses a serious risk for spread of preventable by applying proper techniques. In barrier nursing, hospital personnel wear gowns handling certain patients, hand washing with antiseptic solution between patients and after patient contact, use of hand sanitizers, and disinfection of objects contaminated by patients [14] .
Based on results from the focused group discussion, there was adequate implementation of IPPC though there were some challenges experienced. These included inadequate supplies, shortage of staff, high workload and low resources. Some respondents did not view physical constraints within the ward environment such as bed sharing and inadequate spacing hampered infection control and safety. These factors have been cited in similar studies [15] by Also, [11] stated that the most frequently cited reasons for failure to practice effective infection control was lack of supplies, work load and task allocation. For effective infection control, hospital management should fully support IPPC activities, provide adequate resources, establish functional IPPC committee and develop IPPC continuing professional education program for all HCWs.
Conclusions
From the foregoing findings and discussions, the following conclusions were made:
• There were written IPPC policy guidelines such as posters in clinical area of which majority of HCWs were aware.
• The IPPC measures were not fully implemented due to inadequate resources and compliance level seemed moderate, with a mean of 60.8 %. The Infection Prevention and Control committee existed at the hospital but was inactive.
• There were several barriers to IPPC which hindered compliance including inadequate supplies, frequent water shortage and inactive IPPC committee • There was incidence of nosocomial infections with an overall rate of 6.7%. However, documentation and record keeping was poor.
Recommendations
• The Hospital administration should provide copies of IPPC policy Guidelines in all wards/units and ensure effective implementation through constant supervision and adequate supplies.
• The hospital administration should re-activate IPPC committee and conduct regular audits to enhance compliance and implementation of IPPC.
• The hospital administration need to urgently address water shortage and identify an alternative water supply Reinforced Epoxy Composites source.
• Decontamination and record keeping need to be improved.
